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A HIGH PERFORMANCE DUAL-PATCH ANTENNA WITH 
FAST IMPEDANCE MATCHING HOLES 

BACKGROUND OF THE INVENTION 

1 . Field of the Invention 

[0001] The present invention relates generally to an antenna, and more 
particularly to a dual-patch antenna. 

2. Description of the Prior Art 

[0002] In recent years, Wireless Local Area Network(WLAN) products 
under IEEE 802.11b/g standard, such as WLAN cards for computers are 
gaining popularity in wireless communication market. These cards benefit 
from high gain antennas. In many cases, patch antennas are used. 
[0003] As well known, a patch antenna usually utilizes a planar 
conductive patch disposed parallel to a big ground portion and separated 
from the ground portion by a thin dielectric layer. A feed point is provided to 
communicate electromagnetic energy to or from the patch. Antennas of this 
nature may be inexpensively manufactured and may be readily formed into 
low cost, light weighted phased antenna systems. A typical traditional patch 
antenna of this case is disclosed in U.S. Patent No. 5,734,350. Though the 
traditional patch antenna has much advantage mentioned above, a drawback 
is that it has a big ground portion resulting in a large size of the antenna. 
Another drawback is that the radiating pattern of the traditional patch 
antenna is not omni-direction, thus the scope of the use of the traditional 
antennas is limited. 

[0004] As to other type prior arts different from the above one, a family 
of dual-patch antennas is disclosed in U.S. Patent No. 4,151,531. The typical 
antenna of the prior art comprises a dielectric substrate and two electrically 
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conducting rectangular shape elements formed on both sides of the dielectric 
substrate. The element on one side of the substrate is the mirror image of the 
element on the other side of the substrate. Each of the elements acts, in 
effect as a ground portion for the other. The antenna has much smaller size 
because the antenna does not have a very big absolute ground portion. 
Additionally, the antenna has good radiating pattern of omni-direction. 
However, there are some difficulties with the dual-patch antenna. First, the 
input impedance of the antenna is tuned by varying the location of the feed 
point, which cannot obtain excellent efficiency. Second, the bandwidth of 
the antenna is narrow. Usually, to increase the bandwidth of a patch antenna, 
the thickness of the dielectric substrate is increased, which easily results in 
impedance mismatching between the antenna and its feeding cable. For an 
antenna design, impedance matching is one of the most important factors. 
The impedance mismatching causes a portion of the feed power to be 
reflected to the signal source rather than to be radiated to the free space. The 
greater this reflected feed power, the less power that is radiated from the 
antenna, thus reducing the gain of the patch antenna. So the gain of the patch 
antenna is sacrificed to achieve wider bandwidth in such resolution. Third, 
the dielectric substrate of the traditional patch antenna will introduce 
insertion loss, which does not fit a high gain application. 
[0005] Hence, in this art, a dual-patch air parch antenna with high 
performance, simple structure and low cost to overcome the 
above-mentioned disadvantages of the prior art will be described in detail in 
the following embodiments. 

BRIEF SUMMARY OF THE INVENTION 

[0006] A primary object, therefore, of the present invention is to provide 
an omni-directional dual-patch antenna with high gain, wide bandwidth, 
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excellent impedance matching and compact size, for operating in wireless 
communications under IEEE 802.11b/g standard. 

[0007] In order to implement the above object and overcomes the 
above-identified deficiencies in the prior art, the dual-patch antenna of the 
present invention comprises an air parch dielectric substrate, a top and a 
bottom radiating patches which are separately disposed on each side of the 
dielectric substrate, the two radiating patches having the same dimension 
and being parallel to each other, a feeding cable inserted between the two 
radiating patches, and a support portion. A plurality of matching holes is 
defined by both radiating patches and is provided for fast impedance match 
tuning and heat dissipation. The location of matching holes depends on the 
antenna length. The number of matching holes depends on the tuning range 
of the antenna length. The adding of matching holes speeds up the 
impedance matching procedure and optimizes the efficiency of impedance 
matching. Both patches (top and bottom) having the same dimension and 
holes makes the mass manufacturing of the antenna become fast and easy. 
[0008] Other objects, advantages and novel features of the invention 
will become more apparent from the following detailed description of a 
preferred embodiment when taken in conjunction with the accompanying 
drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] Fig. 1 is a side view of a preferred embodiment of a dual-patch 
antenna in accordance with the present invention. 

[0010] Fig. 2 is a cross-sectional view taken along line 2-2 of Fig. 1. 
[0011] Fig. 3 is a top view of the dual-patch antenna of Fig. 1, showing 
the detail dimensions of the radiating patches of the antenna. 
[0012] Fig. 4 is a test chart recording of Voltage Standing Wave Ratio 
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(VSWR) of the dual-patch antenna as a function of frequency. 

[0013] Fig. 5 is a table showing the measured peak gain at four main 

frequency points of the antenna. 

[0014] Fig. 6 is a horizontally polarized principle plane radiation pattern 

of the antenna operating at the resonant frequency of 2.465GHz. 

[0015] Fig. 7 is a vertically polarized principle plane radiation pattern of 

the antenna operating at the resonant frequency of 2.465GHz. 

[0016] Fig. 8 is a side view of a second embodiment of the dual-patch 

antenna according to the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 

[0017] Reference will now be made in detail to a preferred embodiment 
of the present invention. 

[0018] Referring to Figs. 1-2, a dual-patch antenna 1 according to the 
present invention comprises a top radiating patch 10, a bottom radiating 
patch 20, a feeding cable 30, and a support portion 40. 
[0019] The top and the bottom radiating patches 10 and 20 are made of 
conducting material, for example copper. The two radiating patches 10 and 
20 are both rectangular and are of the same dimension. The top radiating 
patch 10 is parallel to the bottom radiating patch 20. Each of the patches 10 
and 20 acts, in effect as a ground portion for the other. Air is filled between 
the radiating patches 10 and 20. 

[0020] Each radiating patch defines a plurality of matching holes 202. 
The matching holes 202 are distributed on the left-half plane of the radiating 
patches and are located in a center line of the antenna width W. The 
matching holes 202 are of the same dimension. The diameter of each 
matching hole 202 must be much smaller than that of the minimum 
operation wavelength (at least less than 1/10 of minimum wavelength). The 
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location of the matching holes 202 depends on the antenna length L. The 
number of the matching holes 202 depends on the tuning range of the 
antenna length L. The matching holes 202 are provided mainly for 
impedance match tuning and also for heat dissipation. 
[0021] The two radiating patches 10 and 20 are supported by a support 
portion 40. In this preferred embodiment, the support portion 40 is a 
plurality of plastic rods (not labeled). The rods are situated between and are 
perpendicular to the two radiating patches 10 and 20. A plurality of fixing 
holes 201 are defined in the radiating patches 10 and 20 for fixing the 
support rods. 

[0022] The feeding cable 30 is a coaxial cable and comprises an inner 
conductor 301 and an outer conductor 302. The feeding cable 30 is inserted 
between the two radiating patches 10 and 20 and is located on an upper 
surface and in the center line of the width of the bottom radiating patch 20. 
The inner conductor 301 extends upwardly through a second matching hole 
202 from left-hand into the top radiating patch 10 and is electrically 
connected to the top radiating patch 10. The top joint 103 between the inner 
conductor 301 and the top radiating patch 10 is in a center line of the width 
of the top radiating patch 10. The outer conductor 302 is electrically 
connected to the bottom radiating patch 20. The bottom joint 303 between 
the outer conductor 302 and the bottom radiating patch 20 is the projection 
of the top joint 103. 

[0023] Referring to Fig. 3, the concrete dimension of each radiating 
patch of the antenna 1 is shown. The x-axis is corresponding to the direction 
of the antenna length L. The y-axis is corresponding to the direction of the 
antenna width W. In this preferred embodiment, there are totally seventeen 
matching holes settled in a line and provided for best impedance matching, 
hence an improvement in bandwidth results. 
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[0024] In terms of this preferred embodiment, the performance of the 
antenna 1 is excellent. The ADS simulation result shows that the peak gain 
of the antenna 1 is +6.8dBi with excellent radiation pattern, and the 
bandwidth is larger than 100MHz. The measured results match the 
simulation very well. In order to illustrate the effectiveness of the present 
invention, Fig. 4 sets forth a test chart recording of Voltage Standing Wave 
Ratio (VSWR) of the dual-patch antenna 1 as a function of frequency. Note 
that VSWR drops below the desirable maximum value "2" in the 
2.386G-2.530GHz frequency band, indicating a wide frequency bandwidth 
of 144MHz, which covers the bandwidth of wireless communications under 
IEEE 802.11b/g standard. Fig. 5 sets forth a table showing the measured 
peak gain at the frequencies of 2.4G, 2.465G, 2.5G and 2.6GHz. The peak 
gain in dominant plane shows a high gain of +6.93dBi to +7.52dBi in the 
frequency range of 2400 to 2500MHz. Figs. 6-7 show the horizontally 
polarized and vertically polarized principle plane radiation patterns of the 
antenna 1 operating at the resonant frequency of 2.465GHz. Note that the 
each radiation pattern of the antenna 1 is close to corresponding optimal 
radiation pattern and there is no obvious radiating blind area, conforming to 
the practical use conditions of an antenna. 

[0025] The adding of matching holes 202 speeds up the impedance 
matching procedure and optimizes the efficiency of impedance matching. 
Both the top and the bottom radiating patches 10 and 20 having the same 
dimension and matching holes makes the mass manufacturing of the 
dual-patch antenna 1 become fast and easy. 

[0026] Referring to Fig. 8, an antenna (not labeled) according to a 
second embodiment comprises a dielectric substrate 50 having a top side 501 
and a bottom side 502. Two radiating patches 10' and 20' are respectively 
disposed on the top and bottom sides 501 and 502 of the dielectric substrate 
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50. The radiating patches 10' and 20' are the same as what is described in the 
above-mentioned preferred embodiment. A feeding cable 30' is 
perpendicular to the radiating patches 10' and 20' with an inner conductor 
301' and an outer conductor 302' respectively electrically connected with the 
radiating patches 10' and 20'. The concrete connection can refer to the 
preferred embodiment. 

[0027] In other embodiments, the two radiating patches can be of 
different dimensions and can be some other shapes besides rectangular. The 
number of the matching holes 202 can be changed according to the antenna 
length L and tuning range. 

[0028] It is to be understood, however, that even though numerous 
characteristics and advantages of the present invention have been set forth in 
the foregoing description, together with details of the structure and function 
of the invention, the disclosure is illustrative only, and changes may be made 
in detail, especially in matters of shape, size, and arrangement of parts 
within the principles of the invention to the full extent indicated by the broad 
general meaning of the terms in which the appended claims are expressed. 
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